Our objective was to determine whether high-resolution proton-nuclear magnetic resonance (500 MHz) could be utilized for detection of ionic binding interaction of the 4-META resin system with calcium derived from hydroxyapatite.
INTRODUCTION
A number of investigators has been synthesized chelating agents capable of bonding to calcium that contain polymerizable methacrylate groups1). The carboxylic group as chelating agents should be particularly effective in promoting adsorption and adhesion to cationic tooth surfaces composed of hydroxyapatite.
Furthermore, adhesion was enhanced after pretreatment of the tooth surface with dilute phosphoric acid and organic acids such as citric acid and acidic methacrylate monomers, since an increased porous surface region on tooth surfaces is made by etching and polymerzable chelating agents interact with the surface area. Recently, the 4-methacryloyloxyethyl trimellitate anhydride (4-META)/Methyl methacrylate (MMA)-Tributyl boron (TBB) resin (4-META resin system) is widely used as a bonding agent2,3) Laser-raman spectroscopic studies of the adhesive interface between tooth surfaces and the 4-META resin system have indicated the formation of salts on tooth surfaces4). However, the adsorption behavior of benzoic acid and 4-META onto hydroxyapatite has been identified as a characteristic of physical adsorption rather than chemical adsorption or reaction5). Also, SEM studies have been indicated that the strong adhesion of 4-META resins is attributed to its penetration into the hybrid surface layer6 
